1. Introduction
===============

Actinic keratoses (AKs) are precancerous epidermal lesions that develop in sensitive, frequently sun-exposed skin. AKs typically manifest as multiple, red, scaly patches involving sun-exposed areas of the skin.^\[[@R1]--[@R3]\]^ The main risk factor for AK development is cumulative UV radiation exposure throughout one\'s lifetime. Age, sex, and skin phototype are other independent risk factors. AKs are more frequently located on the head and the upper extremities, where the degree of sun exposure is greatest.^\[[@R1],[@R2],[@R4],[@R5]\]^

The presence of AK lesions is considered to be a predisposing factor for squamous cell carcinoma (SCC) and basal cell carcinoma (BCC).^\[[@R1]--[@R3],[@R6]\]^ To prevent this transformation, AKs should be treated regardless of their stage.^\[[@R4]\]^ The prevalence of AKs is therefore an important public health problem. There is very little data on the prevalence of AKs, and the data that are available have mostly originated from Australia and the United States. The studies from the continents of Europe and Asia are very limited.^\[[@R1]--[@R6]\]^

The aim of this study was to retrospectively evaluate the patients diagnosed with AK in our dermatology outpatient clinic and to determine the frequency of AK. We also aimed to evaluate the relationships of AK with age, sex, residential region, skin type, socioeconomic status, frequency of sun exposure owing to occupational and daily activity, and history of skin cancer and to compare our findings with existing literature.

2. Materials and methods
========================

Patients attending our dermatology outpatient clinic between January 1, 2015 and December 31, 2017 were evaluated retrospectively using an automated system. A total of 1,375 patients who were diagnosed with AK were included in the study by considering the initial patient attendances. Lesions with an atypical appearance that were being biopsied were excluded from the study. The ages, sexes, skin types, socioeconomic statuses, frequencies of sun exposure owing to occupational and daily activity, lesion locations, and lesion numbers of AK patients were recorded.

Patients were classified into 7 age groups (under 30 years of age, 30--39, 40--49, 50--59, 60--69, 70--79, and ≥80 years) 4 skin type groups according to the Fitzpatrick skin classification, 3 socioeconomic groups (low, medium, and high), 3 sun exposure groups (rare = \<2 days per week, frequent = 2--5 days per week, very frequent = \>5 days per week), 2 lesion location groups (head or head and extremity), and 2 total lesion number groups (\<5 and ≥5).

2.1. Statistics
---------------

The *χ*^2^ test and the IBM SPSS version 21 computer program were used for statistical analysis. The *χ*^2^ test and *t* test were used for comparison between groups. Pearson test was used to evaluate correlation. In all analyses, *P* \< .05 was considered statistically significant.

3. Results
==========

3.1. Patient characteristics
----------------------------

A total of 1375 patients were included in the study. Of these patients, 758 (55.12%) were males, and 617 (44.87%) were females. The mean age of all patients was 69.55 (range: 23--101) years. The mean age of female patients was 69.55 (range: 23--95) years, and the mean age of male patients was 69.56 (range: 26--101) years (Table [1](#T1){ref-type="table"}, Fig. [1](#F1){ref-type="fig"}).

###### 

Socioeconomic status of patients, Fitzpatrick skin type, sun exposure, distribution of actinic keratosis according to the body regions.
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![Distribution of patients included in the study according to age.](medi-98-e16465-g002){#F1}

AKs were most common in patients 70 to 79 years of age, of which there were 435 (31%, 63%). AKs were least common in patients under 30 years of age, of which there were 4 (0.30%). There was a statistically significant correlation between patient age and AK prevalence (*P* \< .001) and a statistically insignificant correlation between male sex and AK prevalence (*P* = .513).

3.2. AK prevalence
------------------

A total of 54,786 patients aged ≥30 years attending the dermatology outpatient clinic were included in the study. Among these patients, we identified 1375 with AK. In our study, AK prevalence was determined as 0.01% for patients between 30 and 39 years of age, 0.45% for patients between 40 and 49 years of age, 1.77% for patients between 50 and 59 years of age, 4.61% for patients between 60 and 69 years of age, 9.38% for patients between 70 and 79 years of age, and 14.57% for patients ≥80 years. AK prevalence was determined as 2.50% among patients of all ages (Table [2](#T2){ref-type="table"}).
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Prevalence of patients according to age.
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3.3. Background
---------------

The skin cancer history of all patients included in the study was evaluated. Among males, 51 (3.71%) had a history of SCC, and 84 (6.1%) had a history of BCC. Among females, 46 (3.34%) had a history of SCC, and 62 (4.50%) had a history of BCC. A total of 243 (17.67%) patients with AK had a history of either BCC (10.61%) or SCC (7.05%).

3.4. Extent of disease
----------------------

The number of AK lesions was recorded for all patients included in the study. A high AK load was defined as \>5 AK lesions appearing in 1 patient. There were ≥5 lesions in 993 (72.22%) patients and \<5 in 382 (27.78%) patients. In 2 different anatomical regions, AKs were more common in females (52.5%) than in males (*P* \< .001) (Table [1](#T1){ref-type="table"}). The elevated prevalence of AK in both sexes \>60 years was statistically significant (*P* \< .001). Among the patients, 8% had \<5 lesions, and 23.64% had ≥5 lesions, and lesions were most common in patients aged 70 to 80 years (*P* \< .001). There was a correlation between the number of lesions, age, and sun exposure (*P* = .026, *t* = 0.244; *P* \< .001, *t* = 0.398). However, no significant correlation was found between the number of lesions and sex (*P* = .833) (Table [3](#T3){ref-type="table"}).
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Statistical evaluation of number of lesions according to sex, age, income level, Fitzpatrick skin type, anatomical localization, sun exposure.
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3.5. AK lesion localization
---------------------------

The lesions were found only on the head in 47.50% of female patients and in the region of the head, arms, and hands in 52.50% of female patients. They were found only on the head in 57.78% of males and in the region of the head, arms, and hands in 42.22% of males (Table [1](#T1){ref-type="table"}).

In male patients aged 50 to 59 years, all lesions were seen only in the head region. In male patients aged 60 to 69 years, lesions were found only in the head region in 27.90% of patients and on the head, arms, and hands in 72.10% of patients. In male patients aged 70 to 79 years of age and aged ≥80 years, lesions were found at the rates of 22.22% and 77.78%, respectively.

In female patients aged 50 to 59 years, AKs were seen only in the head region in 25.80% of patients and on the head, arms, and hands in 74.20% of patients. In female patients aged 70 to 80 years and aged ≥80 years, lesions were found at the rates of 12.50% and 87.50%, respectively.

3.6. UV exposure among AK patients
----------------------------------

When the patients were evaluated in terms of the incidence of sun exposure, very frequent exposure rates were found in 40% in males and 57.50% of females (Table [1](#T1){ref-type="table"}). Whereas sun exposure was very frequent in 33.33%, frequent in 24.44%, and rare in 13.33% of males with ≥5 AK lesions, it was very frequent in 50.23%, frequent in 15.61%, and rare in 10.38% of females. The relationship between sun exposure and lesion location and number was statistically significant (*P* = .01).

3.7. Skin type among AK patients
--------------------------------

The skin types of patients were classified according to Fitzpatrick skin type (type 1, 2, 3, or 4) (Table [1](#T1){ref-type="table"}). In male patients, ≥5 lesions were seen in all patients with Fitzpatrick skin type 1 (100%), in 85.71% of patients with skin type 2, and in 52.38% of patients with skin type 3. None of the male patients with skin types 4 and 5 had ≥5. In females, ≥5 lesions were seen in 65.96% of patients with skin type 1, in 78.57% of patients with skin type 2, and in 46.12% of patients with skin type 3. The distribution of patients with AK in both sexes was statistically significant (*P* \< .001). In this distribution, the most common lesion was seen as type 2, and the least common lesion was seen as type 4.

3.8. Economic status among AK patients
--------------------------------------

Patients in this study were divvied into 3 economic status groups: low, medium, and high. The middle-income level was identified as the most common group in both sexes. The high income level was the least common group in males (4.44%). In females, there were no patients in the high-income group (Table [1](#T1){ref-type="table"}).

4. Discussion
=============

In this study, age, sex, skin type, socioeconomic status, lesion localization and number, and UV exposure of patients with AK from my outpatient clinic were evaluated, as well as the relationships among these factors. In our study, AK prevalence was higher in patients \>60 years of age and reached the maximum level in patients \>80 years of age. AK was more prevalent in males and in patients with Fitzpatrick skin types 2 and 3. The number of lesions increased and affected \>1 region as UV exposure increased. In addition, the prevalence of AK was 2.5% among the patients attending the dermatology outpatient clinic. To the best of our knowledge, there have been no previous detailed studies of AK prevalence in our country. There are relatively few studies on AK prevalence in the literature.^\[[@R4],[@R7]--[@R10]\]^ In previous studies, the incidence of AK in patients attending the dermatology outpatient clinic was reported to be between 5% and 30%.^\[[@R11]--[@R13]\]^ Dziunycz et al^\[[@R4]\]^ reported AK frequency as 25.3% in general population, 6.5% among individuals 30 to 40 years of age, and 69.4% in individuals 90 to 100 years of age. Eder et al^\[[@R11]\]^ found an AK prevalence of 1.1% in females between 30 and 39 years of age, 4% in males between 60 and 70 years of age, 23.1% in females of all ages, 39% in males of all ages, 68.1% in females ≥90 years, and 89.7% in males ≥90 years. Memon et al^\[[@R14]\]^ reported an AK prevalence of 15.4% in males between 40 and 70 years of age, 5.9% in females between 40 and 70 years of age, 34.1% in males \>70 years, and 18% in females \>70 years. Naldi et al^\[[@R15]\]^ and Harver et al^\[[@R16]\]^ reported an AK prevalence of between 1.4% and 16% in persons \>45 years in their studies in different regions. In our study, AK prevalence was 0.01% for patients between 30 and 39 years of age, 0.45% for patients between 40 and 49 years of age, 1.77% for patients between 50 and 59 years of age, 4.61% for patients between 60 and 69 years of age, 9.38% for patients between 70 and 79 years of age, and 14.57% for patients ≥80 years. AK prevalence was 2.50% for the entire study group. In our study, as in previous studies, the incidence of AK increased with age in both sexes, and the incidence of AK was higher in males than in females.^\[[@R4],[@R7]--[@R10]\]^ Although the age and sex distributions of AK in our study were consistent with the rates reported in previous studies, and although our overall prevalence rate was similar to that of Schaefer et al^\[[@R17]\]^ from Germany, it was lower than that of the studies reported from Switzerland, Austria, England, and America.^\[[@R4],[@R13],[@R16]\]^ In addition to the methodological differences in the literature, we believe that these differences are related to the differing distributions of individual and environmental risk factors associated with AK development. The role of UV exposure in the development of SCC and AK has been discussed, investigated, and extensively confirmed.^\[[@R4]\]^ Spending \>2 weeks each year in the sun has been reported as a risk factor for AK development.^\[[@R18]\]^ Other studies have also identified a close relationship between AK prevalence and localization in body regions frequently exposed to UV.^\[[@R11]\]^ Dziunycz et al,^\[[@R4]\]^ Eder et al,^\[[@R11]\]^ Criscione et al,^\[[@R19]\]^ and Hensen et al^\[[@R9]\]^ reported that head regions receiving direct sunlight are the most common sites. In our study, in accordance with the literature, we also identified the head region as the most common site of AK. In addition, we identified a correlation between sun exposure and number of lesions, as well as a correlation between sun exposure and AK involvement in multiple regions. These findings support the role of UV exposure in AK development.

In previous studies, skin type has been reported as a risk factor for AK development, and AK development has been found to be more common in patients with skin types 1 and 2.^\[[@R17],[@R20]\]^ In our study, skin types 2 and 3 were the most common skin types among AK patients. There was also a correlation between the number of lesions and skin type. There were \<5 lesions in all male patients with skin type 1. Skin type, UV exposure, advanced age, and male sex were determined as risk factors associated with AK development in previous studies.^\[[@R11],[@R21]\]^ We detected that age, UV exposure, and skin type were associated with a high AK load (*P* \< .05).

The conversion rates of AKs to malignancy have been reported to be between 0.25% and 20% in different studies. The rate of conversion to malignancy in cases with \>1 lesion was between 0.1% and 10%.^\[[@R22],[@R23]\]^ In our study, 17.67% of patients with AK had a history of nonmelanotic skin cancer. When these tumors were typed, in contrast to the findings of previous studies, it was observed that an association with BCC (10.62%) was the most common, and an association with SCC (7.05%) was the second most common.^\[[@R22],[@R23]\]^

There are certain limitations to our study. The diagnoses of AK were not confirmed histopathologically. However, the clinical recognition of AK by dermatologists has been shown to have high diagnostic accuracy.^\[[@R9],[@R11]\]^ In addition, this study is retrospective and was limited to patients visiting dermatology offices; therefore, the population examined may not reflect the general population.

5. Conclusion
=============

Given the excessive exposure to sunlight caused by the geographical location of our country, and given the tendency of AKs to convert to malignancy, it is important to identify the populations at high risk of AK development and to identify high-risk anatomical regions to form the basis of effective screening programs to support public health.
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